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We, Jordan Victor Baxter and 
Russell Havilla Curtis, Citizens of the 
United States of America, of 1001, Grand 
Avenue. Keokuk, State of Iowa, United 
States of America, and 404, North Avenue, 
St. Charles, State of Illinois, United 
States of America, respectively, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed « 
to be particularly described in and by 
the following statement: — 

This invention relates to a new and 
improved type of filter for the removal of 
15 solid particles from fluids and to the con- 
struction thereof. The invention more 
particularly relates to a new and improved 
type of oil .filter for use in internal com- 
bustion engines. 

One of the objects of the present inven- 
tion is to provide a filter element which is 
compact in size and shape and which will 
have unusually high flow properties and 
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Another object is to provide a filter 
element which will have an unusually 
large filtering surface area. 

Another object is to provide a filter 
which is constructed of Teadily available 
30 materials and which is low in cost and 
simple to manufacture. 

A further object of the invention is to 
provide a filtering medium which will ba 
resistant to the action of hot oil and con- 
35 taminating substances. -normally present 
therein. 

A still further object is to provide a 
filtering medium which will provide a 
large surface area, but which will also be 
$0 rigid enough to withstand considerable 
fluid pressures without distortion. 

Another object of the invention is to 
provide^ a compact filter element by 
employing corrugated paper in a ipiicmo 

fXTtCclCXi. 

Tlie-e B2id oilier el>jei l t9 o£ £ie iuventdoii 
will bcome more apparent upon considera- 
tion of the following description and the 
accompanying drawings in which i — 

SO F»g. } jihiflfrT$M a strip of rnTTjijn>nff»<| 



single faced paper as employed in the 
practice of the invention; 

represents one of the methods bv 
which the oorruffated paper may be con- 
structed into a filter element ; 55 

Fig. 3 illustrates another embodiment 
of the invention by which the corrugated 
paper is processed into a filter element; 

Fig. 4 shows still another embodiment 
wherein the ends of alternate corrugations 60 
are sealed with a cement or adhesive: 
^ Fig. 5 is a view, partly in section, show- 
ing the finished filter element of thp 
invention ^ 

Fig. 6 is a top plan view of the filter 65 
element of Fig ; 5; 

. Kjfc 7 is a side view of an automotive 
oil filter showing in partial section the 
completed filter element of Fig. 5 enclosed 
therein; and 7Q 

Fig. 8 is a top plan view of the auto- 
motive filter of Fig. 7. 
^ According to the present invention, a 
^c? uie rcHLOval of solid particles 
from fluids is prepared by inserting a 75 
filter element having novel and unusual 
characteristics into a casing through 
™ lc ^the fluid to be filtered is circulated. 
The filter element contains a filtering 
medium which is characterized by a large 80 
surface area, structural strength to resist 
fluid pressures, long life and good flow- 
properties. This novel filtering medium 
comprises a strip of a single faced corru- 
gated paper in which, alternate corruga- go 
tions are sealed at opposite ends of tne 
corrugations. 

To form the filter element, one end 
°* 7 1 j single faced corrugated strip is 
bonded to a core and then convolute wound 90 
around the core to form a cylindrical unit 
with the flutes of the corrugation* run- 
ww»g ppT^Vl to the £x£s cf cere. Ac 
the comWed tiiip h wound (or prior tn 
tae vriiiuiug) tae open ends ox trie coroner] 9 

strip. Iluring the winding operation tho 
alternate open flutes of the corrugated 

paper strip likewise become confined Thp 
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sealed shut along the opposite edge of tho 
strip. After the unit has been wound, the 
free end of the strip is bonded to the body 
of the unit with a piece of gummed tape 
ft or other adhesive means so as to prevent 
unwinding. The result is a cylindrical 
filter unit wherein any fluid passing iuto 
the non-sealed flute openings at one end 
must pass through the paper walls of the 

10 corrugations and emit from the openings 
formed by the alternate non-sealed flutes 
at the opposite end. In this manner an 
unusually large area of nitration surface 
is made available, and the ratio of this 

15 area to the outside dimensions of the unit 
is large. 

Single faced corrugated paper is a well 
known product which is manufactured in 
large quantities ancT is used for the most 
20 part as a protective packing or wrapping 
material. High speed manufacture con- 
sists of corrugating one web of paper by 
means of heated fluted rolls, applying; an 
adhesive to the tips of the corrugations 

25 and then bringing the corrugated web into 
contact with a flat web of paper and 
forming a bond between the two sheets. 
The resultant single faced corrugated 
paper comprises a corrugated sheet bonded 

30 at the tips of the corrugations to a flat 
sheet of paper. 

With reference to the drawings. Fig. 1 
illustrates a skip of corrugated siugle 
faced paper prepared according to a 

3i> method which will be described in greater 
detail hereinafter. The strip of corru- 
gated paper 1 is composed of a flat paper 
web 2, and a corrugated paper web 3 suit- 
ably attached at the valleys of the corru- 

40 gations to the flat web 2, thereby forming 
a series of flutes 4. The corrugations of * 
'the web 3 have been flattened along one 
edge 5 and the flutes 4 have been closed 
along the; edge 5 by sewing- the upper web 

46 3 to the lower web 2, This method repre- 
sents a simple means of closing one end of 
the flutes in the preparation of the corru* 
gated paper for use as a filtering medium. 
In I*ig. 2 a strip of corrugated paper 

60 sewed at one* edge as in Fig. 1 is further 
constructed into a filter element accord- 
ing to the practice of this invention. In 
Fig. 2 the paper strip 6, having a sealed . 
end sewed edge 7 is convolute wound 

65 around a cylindrical core 8 in the prepara- 
tion of a cylindrical filter element. The 
flutes 9 having been sealed at the edge 7, 
it is now ueoittid to seal the alternate jlui&> 
10 in cr&^r tii-t ilia pj^zd-ge of liqpiH 

Qtj hctrrccn flutes £dn bo cccc— pli^iicd ch2 tt 
by passing through a layer of paper. The 
alternate flute openings 10 are sealed by 
the application of a self-hardening semi- 
fluid cement 11 which is applied as illus- 

66 iruted by an exfrutuug no^i* IS. A »u£l- 



cient amount of cement is applied along 
the edge of the paper strip so that alter- 
nate flutes terminating at this edge will 
be sealed when the paper is wound about 
the cylindrical core. TO 

A preferred method of manufacture of 
the present filter element is illustrated in 
Fig. 3. As shown therein, a cylindrical 
core 13 is mounted upon a rotating man- 
drel 14 and is adapted to be rotated T5 
thereby. Tlis corrugated strip 15 U 
attached to tho core 13 by means of a 
paper leader strip 10 which is passed about 
the core 13. A strip of corrugated paper 
is employed such as the one shown in Fig. SO 
1, in which one edge of the strip is «ewed 
at 5 to thereby seal alternate flutes of the 
corrugated paper. Rotation of the core 13 
by means of the mandrel 14 causes the 
corrugated paper to be convolute wound 85 
about the core. 

As the corrugated strip 15 is wound a 
self-hardening semi-fluid cement 17 is 
extruded from the nozzle 18 and is applied 
along the edge 19 of the paper strip. The U0 
semi-fluid cement secures the upwardly 
facing flutes and operates to seal the flutes 
during the winding operation. The flutes 
sealed by the cement are alternate flutes 
from those which are sealed by the sew- 95 
ihg operation. The spring loaded pressure 
roll 20 assists in forming a tight even 
wind of the corrugated paper about the 
core 13, and by its pressure forces the 
cement 17 into the upwardly facing flutes 101) 
so as to properly close them. The spring 
loading on the pressure roll 20 is supplied 
•by means of the springs 21 and 22 which 
operate between tne base member 23 and 
the positioning arms 24. When the wind. 10"> 
iug of the filter element lias been com- 
pleted, the leader strip 25 is secured to 
the body of the unit to prevent unwinding 
of the corrugated paper. 

In Fig. 4 an alternative method of 110 
manufacture of the corrugated paper 
filter element is illustrated. In this par- 
ticular embodiment both edges of the 
corrugated strip are sealed by use of a 
semi-fluid cement. A corrugated paper 115 
strip 26 is wound' about a cylindrical core 
27 which is caused to rotate by a mandrel 
28- One edge of the corrugated paper is 
prepared with no Ixmd so that the corru- 
gated web 29 may be loosened from the I2U 
flat web 30 and the extruder nozzle 31 can 
be inserted between the two webs, A layer 
of cement 32 is extruded between the 
fwrugoted web ?ni t?ie flat web 30 in fr&oh 
o. manner 2s to the downward)^ 135 
extending fiutea ut iiie edge o£ iue strip. " 
Another layer of cement 33 is placed over 
the corrugated web 29 at the opposite edge 
of the paper strip 28. The cement is 

; 1 — 'J. £ *V- —.4 _ _ ,1 o i • 1 rt x 
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sufficient amount to fill the upwardly 
extending flutes at the edge of the atrip. 
As the cemented corrugated strip is wound 
about the core, the cement serves to seal 

& alternate flutes at opposite ends and also 
forms a bond between the layers of the 
wound material. The spring loaded pres- 
sure roll 35 is employed here as in the 
device shown in Fig. 3 to assist in form- 

10 ing a tight even wind of the corrugated 
paper. When the winding of the corru- 
gated paper strip has been completed, thp 
leader strip 36 is secured to the body of 
the unit to prevent unwinding, 

15 The single faced corrugated paper 
employed as the filtration medium in this 
invention may be manufactured according 
to the accepted practice hereinbefore 
described. The quality of the paper 

2U material chosen for the manufacture of 
the single faced corrugated paper may be 
varied widely depending upon the purpose 
for which the filter is to be used. We 
Lave found that the unsized Kraft papers 

25 of about 9 to 12 thousandths of an inch 
in caliper, such as are normally used in 
the preparation of standard corrugated 
paper, are quite satisfactory for ordinary 
filtration purposes. Special papers spew- 

30 fically prepared for filtration purposes 
may likewise be used effectively. It is 
contemplated that those familiar with the 
art will readily adapt the invention to 
the use of any specific type of paper to 

2i solve a special problem confronting them. 
The paper materials used in the fabrica- 
tion of the corrugated strip for the present 
filter unit Bhould be of a sufficiently low 
d*gr*e of hydration as to be readil^ T3er- 

40 meable by tie fluids to be filtered, while, 
at the same time, being of sufficient 
density to prevent the passage of solid 
particles therethrough. If a nigh degree 
of rigidity is desired in the filter unit, 

ih papers, of the above-described nature may 
be impregnated with synthetic resins such 
as those of the phenolic type. 

If a very high degree of strength and 
rigidity is desired in the filter unit it may 

50 be impregnated with a suitable sizing solu- 
tion.. A 6% solution of a phenolio resin 
in ethyl alcohol is an example- of a sizing 
inipregnant- satisfactory for this purpose.. 
One procedure is to dip theJilter unit in 

56 the resin solution, allow it to drain, and 
tlien dry it in an oven at sufficient tem- 
perature to cure the resin. 

In the manufacture of single faced 
corrugated paper for the purpose of this 

69 invention it is desirable to fabricate 
paper iz> relatively wide widths and thcii 
to slit the wide strip into narrower strips 
of the required width for individual filter 
elements. 

Co A number of alternative methods will 



be suggested to those familiar with the 
corrugated paper art and the examples 
described herein are intended to be merely 
illustrative of the broad idea. For 
example, in Fig. 4, the application of 70 
cement to opposite sides of the corrugated 
web requires that a non-bonded area be 
present between the corrugated sheet and 
the flat sheet along one euge to facilitate* 
the introduction, of f orcement between the 75 
two sheets. Non-bonded areas of this 
nature ore readily obtained by placing 
wipers on the adhesive applicator roll of 
the corrugating machine and spacing 
them in proper relation to the slitter 80 
knives so that slitting takes place near the 
middle of the non-bonded area. 

In. another method of construction, the 
open ends of the corrugations are ciosed 
by flattening the corrugations alon# one 85 
edge and sewing them shut. This method 
of closure may be facilitated by scoring 
the single faced corrugated sheet in the 
proper area during the slitting operation. 
Here again it is considered that the details 90 
of such procedures will be apparent to 
those familiar with the art of manufactur- 
ing corrugated paper. 

Continuing with the description of the 
drawings, Fig. 6 shows a side view in 95 
partial section of the assembled filter 
element employing the corrugated filter 
medium disclosed in Figs. 1 to 4. In this 
particular embodiment the filter element 
is adapted for use in an automotive engine 100 
for filtering the lubricating oil. The cylin- 
drical corrugated filter medium 37 is fitted 
with formed sheet metal ends 38 and 39 
to adapt it for HLOnntin^ in z cenven**" - "" 1 
automotive type filter casing^The corelo 105 
may be seen extending at either end of the 
corrugated filter medium 37 to thereby 
support the metal adapter fittings 38 and 
39. The metallic adapter 39 is bonded 
in fluid tight engagement with the corru- nu 
gated element 3< by means of a sealing 
compound 41. The bottom end of the 
core 40 is provided with one or more holes 
42 through which the filtered oil is allowed 
to tpass to the exit standpipe of the oil 115 
filter housing. The metallic adapter 38 
has an opening 43 therein to allow the 
filter element to be mounted on the stand- 
pipe of a conventional filter casing A 
Rimilar opening 44 in the metallic adapter HQ 
39 serves a similar purpose. 

Fig. 6 is a top plan view of the filter 
element shown in Fig. 5. In this view the 
central annular opening 43 in the too 
E^tfi Lie adapter 38 is dearly shown. The 123 
fiuid tight bend^botw^r. the sr^c^l M 
medium 37 and the lowor metallic adapter 
39 is also shown. In Pig. 6 the sealing 
ends of alternate flutes are. graphically 
represented. * J 
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The flutes which have open ends in Fig. 
6 are sealed at the opposite ends. Hence, 
it will be evident that fluid forced into 
the open flutes at the top of the filter 
5 element in. Fig. 5 must pass through the 
paper strips in order to emit from the open 
end of alternate flutes at the bottom of 
the filter element. 
In "Fig. 7 the partially sectioned side 
10 view of an automotive oil filter casing is 
illustrated. The cylindrical body 45 of 
the casing is fitted with a centrally located 
standpipe 46 upon which is mounted a 
replaceable filter elejnent. A removable 
16 cover 47 forms the top of the housing. 
Fluid tight sealing with the body. 45 is 
provided with the assistance of a gasket 
48. The cover 47 is securely fastened by 
means of the bolt 49 threaded into the 
20 standpipe 46. Leakage about the bolt 49 
is prevented by means of the fiber washer 
50. The lower end of the standpipe 46 
is fitted with a standard coupling 51 by 
means of which the standpipe is connected 
25 to the fluid outlet line 52. A similar 
coupling 53 is mounted on the side wall of 
the casing 45 and permits the introduc- 
tion of fluid from the inlet line 54. 
Mounted about the standpine 46 and 
HO within the filter casing 45 is a filter 
element corresponding to that shown in 
Figs. 5 and 6. The corrugated filter 
medium 55 is shown in partial section so 
that the oppositely sealed ends of alter- 
35 nate corrugations are clearly shown. The 
filter element is maintained in position by 
means of the cork sealing washers 56 and 
57 which are adapted to prevent leakage 
of fluid about the standpipe 46. Tne 
40 washers are held in fluid tight engagement 
with the metallic adapters 58 and 59 and 
about the standpipe 46 by means of the 
compressed spring 60. The spring bears 
against the upper washer 56 and against 
45 the underside of the casing top 47. 

Fig. 8 is a top plan view of the 
assembled filter unit shown generally in 
Rff. 7. 

In the operation of the filter unit 

53 described in Figs. 7 and 8, oil from the 
engine oil pump enters the casing through 
the inlet pipe 54 and the coupling 53 and 
is distributed throughout the ope n areas 
within the filter casing 45. When the 

55 casing has filled with oil the oil enters 
the non-sealed flute openings at the upper 
end of the filter element as indicated by 
the flow arrows. As the flutes fill with 
oil the oil is prevented from pairing into 

GO the te&xm ol &e filter element hzzzvzz 
these flutes are sealed at the lower end. 
The oil is then forced to pass through a 
layer of paper in order to reach a flute 
which is open to the exhaust side of the 

65 niter unit. At this point the solid par- 



ticles contained in the oil are constrained 
from passing through the paper. The 
clean oil emits from the non-sealed flute 
openings at the lower end of the element 
as shown by the flow arrows. The cleaned 70 
oil m collected within the metallic adapter 
58 and is forced to pass through the hole 
42 into the hollow space between the core 
40 and the standpipe 46. The standpipe 
46 has one or a plurality of holes 61 75 
through which the cleaned oil flows into 
the standpipe and hack to the engine 
through the outlet line 52. 

It will be apparent that other equiva- 
lent means of performing the operations 80 
outlined herein may be used without 
departing from the scope of the invention. 
It is intended that variations in procedure, 
such as the added step of applying an 
adhesive to the tips of the corrugations 85 
during the winding operation, so as to 
more firmly bind the unit together, be 
considered as part of this invention. 

The cement used to seal or plug the flute 
openings may be compounded of any 90 
materials that are resistant to the fluids 
to be filtered. The cement should be of a 
semi-fluid consistency so that it may be 
extruded readily onto the corrugations, 
but not so fluid as to flow out of position. <)5 
The cement should be sufficiently soft 
that it will be forced into the valleys of 
the flutes and form a secure bond inseal- 
ing the end of the flutes when the corru- 
gated strip is convolute wound about the 100 
core. The cement should not undergo 
excessive shrinkage during the drying 
operation since such shrinkage would pre- 
vent elective sealing of the fiute open- 
ings. Phenolic resin varnishes bodied 105 
with fillers such as wood flour, starch, 
kaolin, etc., make satisfactory cement 
compositions suitable for the present pur- 
pose. Other satisfactory cements will be 
obvious to those familiar with the art of 110 
compounding adhesive* and sealing com- 
positions. 

It will be understood that the filtering 
unit disclosed herein is not limited to 
filtering the oil in automotive engines* 11 > 
The unit is also well adapted for filtering 
other types of fluids or for removing 
entrained particles, in gases. While 
different applications of this nature would 
requiro minor changes in design and 120 
possibly different materials of construe* 
tion", these changes are considered to be 
oi a nature t^at uiiyoue familiar vrith thc 
tiri can ap-dy. For es&nplej the corru- 
gate J filter element zn^y be fabricated I2d 
from sheets of glass fiber mat or cloth 
rather than from paper, and the core of 
the filter element may be made of metal, 
nlastic or glass. By employing these 
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possible to adapt the broad concept of this 
invention to an innumerable number of 
practical applications. 
What we claim is : — 

£ 1. A method of preparing a disposable 
filter element which comprises forming a 
continuous strip of single faced corru- 
gated sheet material consisting of a corru- 
gated strip and a flat strip which are per* 

10 meable to fluids but substantially non- 
permeable to solids, sealing the ends of 
the flutes formed between the corrugated 
strip and the flat strip on one edge of the 
m continuous strip, filling the flutes on the 

15 surface of the corrugated strip which is 
opposite the surface adjacent the flat strip 
and on the edge opposite the first sealed 
edge with a self-hardening semi-fluid 
cement which when set serves to seal the 

20 flute openings, and winding said con- 
tinuous strip to form a body consistinff of 
a plurality of layers of flutes formed by 
said webs, the cement in the corrugations 
when hardened forming a bond between 

25 the layers of the wound material. 

2. A method of preparing a disposable 
filter element according to Claim 1, char- 
acterized by sealing said first sealed edge 
by applying a self-hardening semi-fluid 

tfO sealing cement which when set is not per- 
meable to fluid, and bringing said con- 



tinuous strips together with said cement 
securing said strips, thereby plugging 
the ends of the flutes formed between said 
corrugated strip and said flat strip to seal 35 
said ends of said flutes adjacent one edge 
of the resultant continuous strip of 
material. 

3. A method of preparing a disposable 
filter element according* to Claim 1, char- 40 
acterized by sealing said one edge of said 
continuous strip by sewing. 

4. A disposable filter element consisting 
essentially of a corrugated strip and a flat 
strip convolutely wound into a generally 45 
cylindrical body, said strips being formed 

of sheet material which is permeable to 
liquids but substantially non-permeable 
to solids, the corrugations forming open- 
ings at the opposite edges of said body, 50 
and means sealing said openings alter- 
nately, the alternate openings on one edge 
being sealed with hardened cement. 

5. A disposable filter element according 

to Claim 4, characterized by said alter- 55 
nate openings on the opposite edge also 
being sealed with said hardened cement. 

G. A disposable filter element according 
to Claim 4, characterized by the alternate 
openings on the opposite edge being CO 
sewed. 

MARKS & CLERK. 
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